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SECTION V.-SEISMOLOGY. 
SEISMOLOGICAL ABBREVIATIONS USED IN TEE 

INSTRUMENTAL REPORTS. 

CH.4RACTER OF T H E  E A R T H Q U A K E .  

1 = noticeable. 
I1 = conspicuow. 

111 = strong. 
d = (terrse motus domesticus) = local earthquake (sensible or felt). 
v = (tern motus vicinus) = nearby earthquake (within lo00 km.). 
r = (term motus remotue) = distant earthquake (100 to 3000 kni. 

u = (term m o t u  ultimus) = very distant earthquake (beyond 

Eeampks.-Id indicates a local earthquake of small intensity but 

111, indicates a distant earthquake whore record showq motions of 

dietant). 

5000 km.). 

sensible to individuals. 

coneiderable amplitude. 
P H I S E S .  

P = (undre prime) = first preliminary treuiurs. 
PRn = P waves reflected n times at the earth’s surfwe. 

S = (undre uecundse) = second prelinlinary tremora. 
SRn = S wave* reflected n times at  the earth‘s surface. 

PS = transformed saves; longitudinal (P) to transversal (8) or vice 
versa. 

L = (undse longe) = long waves in  the principal portion. 
$1 = (undre nmiimse) = greatest motion in the principal portion. 
(2  = (coda) = trailem. 
F = (finb! = end of sensible disturbance. 

N A T U R E  OF T H E  MOTION. 

i = (impetus) = abrupt beginning. 
e = (emersio) = gradual appeannce. 
T = pcriod = twice the time of oscillation. 
.4 = amplitude of the earth’s movement. reckoned from the WIO 

E or N attached to Y symbol signifies the E-I\’ and N-S component, 
line. 

respectively, thus: 
AE is the component Of A : measurt.d in microns (p)  - 1 1000 AN is the N-6 component of A 

I N S T R U M E N T A L  C O N S T A N T S .  

To = period of thd’instrument. 
Y = magnification of the instrument,. 
c = damping coetlicient. 

SEISXOLOGICAL REPORTS BOE JUNE, 1016. 
By WiLuam J. HUMPHREPS, Professor in charge of Seiemological Investigations. 

[Dated, Washington, D. C., July 29,1915.1 

TABLE l.-Noninstrumntul earthquake reports, June, 1916. 

Approxi- 1 I 

I Approxi. 
, mate I latitude. wkh I civil. 

-F 

n l  
4 I 21 10 

Io! l8 15 

I- 
ARIZONA. I 

Tuc son... ............ I 
Wickemburg.. ....... 

I Yuma 
Y umtr.. .............. 
Parker.. ............. 
Wickenburg.. ....... 
Yuma ................ 
Yuma ................ 
Mesa.. ............... 

................ 

Bhirely .............. 
co .Ob. .............. 
Oakland.. ........... 
Oakland.. ........... 
Sm Frauc iscn... ..... 
Chester.. ............ 
6an Jose.. ........... 
Avalon.. ............. 

Banta Monica. ....... 
Avslon ............... 

.......... ......... 

D ,  

32 15 

3 3 %  
32 45 
32 45 

31 oa 
3356 
324s 
3 2 4 5  

33 24 

40 25 

37 14 
37 47 
37 47 
37 48 

3353 

3i 15 

3327 
34 03 
3 3 4 5  
3400 

3327 

-___ __- - 
I 

-- 
I 
I 

Remarks. Olwerver. 

-_ .- - i _- __ __. - ---- i 
0 ,  

116 50 

112 44 
114 W 
114 3li 

114 13 
112 44 
114 36 
114 38 

111 50 

lZJ ?Ai 

I21 41 .... 
123 15 
122 15 
122 26 

117 38 

121 1 
118 22 
118 15 
118 14 
118 30 

118 22 

.... 

Haswell. 
i csluornia. 

i 
2 1 Disturbance in sonthern 

- ................................... 0. J. Wood. 
................ Slight damage .............. E. E. Roddls. 

i I ;i 
3 :  1 I ..........I.--..............-.-.............................. 
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TABLE l.-iVoninstncmpnta2 eazthpzrate reports, June, 19154oncluded. 

....................................................... .............................................. Beaumont Co. 
.............................................. R. B. @!ley. .............................................. c. I.. suits. 
Rumlrling ..... W'nllscracked ............... M. D. Witter. .............................................. R. H. Kessler. 

I airs. L. P. Xeidleman. 
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3U I.. ............................................. 
........................................................ 

5 j Rattling ...... .............................., 
cj ; F:lint . ....................... ................ 
21 :. I.. 
10 : 1hnlJiiig ..... I .............................. 

........................................................ 
............... ............................ 

Brure Drummond. 
F. N. Johnson. 
J. H. I,. Vogt. 
U. Y. Weather Burwir. 
N. H. Rargrave. 
J. B. Simmons. 
J. a. C'nstlaberry. 

see. I ,, 
9 
9 
12 
17 120 
14 ........ 
14 ............... 
10 ............... 
7 
8 ........ 
33 
10 50 

.. _ _  .. -_ ,, i Kin. 
............. ............. ......................... 

................ 
W I ........ 

-1.. ...... 
_i.. ...... 

! 
........I ........ 

........................ 

........................ 

................ I........ 
50 ........ 

eP%: 

ME _.. 
F..... 

L h  ... 
2:::: 

15 03 19 
15 15 19 
15 IS OS 
15 22 12 
15 25 00 
15 50 00 

see. 

19 
12 
13 

# p 1 Knz. 1 
950 100 ........ ........................ 

.............................. .............................. ........................ 
eP N... 
8 ._.. 
LN.... 
Y.... 
C..... 
F..... 

E.m. J. 
14 53 34 
14 5804 
1505 50 
1507 40 
15 12 00 
15 3600 

P.. . . .  s..... 
1, ..... 
M _ _ _ _  
ME _._ 

21 40 00 
21 4s 82 
21 56 17 
21 49 31 
2300 12 

P..... 
L..... 
Y .... c... . .  
F. .... 
P..... 
L..... 
M .... c..... 
F..... 

3 59 46 
4 00 50 
4 01 30 
40200 
4 3200 
4 56 33 
4 57 36 
4 57 36 
4 59 06 
5 25 04 

- 

ntensitj 
Rossi- 
Forel. 

5 
3 
4 
2 
ti 
1 
5 
6 
3 
2 
3 
5 
4 

I 
2 
4 
Y 
4 
4 
3 
3 
3 
5 
5 
2 

3 
4 

3 

- 
Lppmxl. 
mate 
time, 
Green- 
wich 
civil. 
- 
E. m. 
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
4 0 0  
I 0 0  
4 0 0  

4 %  
4 5 6  
456 
4 5 0  
4 %  
4 5 6  
4 5 6  
1 %  
4 56 
4 5 6  
4 5 6  
4 5 6  

6 18 
t5 18 

030 

bpproxi. 
mate 
Ion i- 
tuck. 

0 ,  

llfi 4fl 
117 00 
117 03 
114 38 
115 40 
118 54 
110 12 
116 12 
118 3i 
118 15 
116 52 
116 61 
114 50 

110 46 
114 3s 

115 40 
llti .% 
116 12 
116 17 
118 15 
110 52 
llri 51 
114 50 
117 12 

117 a? 

118 I 
119 10 

65 27 

I Apnroxi 1 S 2 e  Station. 
I 

EernarJcs. Dura- 
tion. Observer. 

Num- 
ber of 

shocks. 

1 
2 
1 
a 
1 
1 
1 
1 
1 
1 
1 
2 
I 

CALIPORNIA-COntd. 

Barrett Dam ......... I 0 ,  

32 43 
33 55 
32 40 
33 35 
32 59 
32 48 
33 43 
33 43 
33 u5 
34 03 
33 22 
33 26 
32 19 

32 43 
33 35 
32 40 
32 59 
32 4s 
3 43 
.33 05 
34 03 
33 22 
33 26 
32 49 
34 04 

3836 
3s 58 

18 09 

~~~~~ 

Besumont. .......... 
Bonita.. ............. 
Blythe ............... 
Brawley ............. 
El Cajon ............ .t ............... I 

I 
Indio; 
Indio. 
Jullan... 
Lor Angeles _ _ _ _  _ _  __. . 
Nellie.. ............ ._I 
Oak Grove ........... 
Sterling.. ............ 
Barrett Dam.. ....... 
nlythe.. ............. 
Bonita. .............. 
Brawley ............. 
E1 Cajon. ............ 
Indio.. .............. 
Julin ................ 
Los Angoles .......... 
Nellie.. .............. 
Oak Grove ........... 
sterling.. ............ 
Redlsnds. ........... 

............... ............. 

k u i m o n d .  
:t.. 
ier Bureau. 

+rgrore. 

.............................. J. G .  (:astlel,erry. 
I ................ _I.__. .... .......................... 

...... __.i Faint.. ..................................... P. W. Mnore. I 
i I 

-. . -. . -. , 
2 
1 
1 
1 

NEVADA. 

l'horne.. ............. 
yemington.. ......... 

VleqUeS.. ............ 
PORT0 RICO. 

......... : ................ ! .............................. i i 
............................ 10 i Faint.. .......I.. 

I 
I 

A. D. R:adclilla. 
A. E. Itlcbecker. 

1 
2 

................................... i I 5 i Ruinblin?: H. W. Peaw. 
____ 

1 -- 
TABLE S.-Inshumental aekmloyiral reports, June, 1916. 

Time uaed. Meau Greenwich, midnight to midnight. Nomenclature: International. 

............. - - ..... .. __ ...... ...... .... 

Arizonn.. Tucson. Magnetic Observatory, U. S. Conat and Geodetic 
Survey. F. P. Ulrich. Alaska. Sitka. Magnetic Observato U. S. Coast and Geodetic 

Survey. J. W. %em. 

Lat., 57O 03'00" N.; l-., 135' 80' 06" W. Elevation. 15.2 metenr. 

Instrument% Two Boach-Omori, 10 and 12 kilograms. 

Y zb. 
E 10 17.4 
N 10 15.6 Instrumental constants: { 

Lot.. 32" 1.1' 43'' N.; long., 110' 50' 06" W. Elevation, 769.6 meters. 
Instruments: Two Bosch-Omori, 10 and 12 lig. 

V To. 
E 10 16 
N 10 19.6 ustrumental constants: { 

1915. ; 
Jime 1 I..... 

- 
.... 

.... 

.... 

.... 
- 

191s. 
June 1 

6 

23 

28 

- 

B 

........ ........ ........ ......I I 1 I 
. 4 No princi I or 

8 tion on E"\\? 
..... : : : : : : : :/ 

23 / - -  
10 .-..-. 
8 ...... ...... 
- 

eL. ... 4 16 00 c..... 4 a000 
........................ On1 a few warn  

10 ................ OYrrmal l  ampli- 
tude. 

........ I ................ 
........ ~ - - -  .- ___ 

L. .... 6 1206 
16.. .. ti 1241 
C... .. 5 1700 
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~~~ ~ 

Amplitude. Dis- P s  

T. 
Date. ,hgy Phase. Time. riod tan-. Remarks. Data. 

__- . 
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TABLE Z.-InahUmcntal rciemologieal reports, June, 1915-C~ntinued. 

Amplitude. Dls Ps 

T. -4E. I Aw 
P h .  Time. riod tance. R m k a .  

-_ 
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E. m. 8. ........ 7 57 00 
8 03 00 

I 

See. I I gm. 

....... ........I.... ............. ............................... very small waveY 
(M E-W. Thick- 
ening of 
marks on NdY i 

I I  

California. Point Loma. Raja Yoga Academy. F. J. Dick. 
Let., 3Z0 43' 03" N.; long., 117' 15' 10" W. Elevation, 91.4 meters. 

htnunea~k Two compment, C. D. Weat eehnoaeope. 
. 

1015 1 1E.m. 8.1 Sa. 1 p 1 p I Km. I 
M ..... 8 58 00 ....... 1,140z 1 , W  ........ 1 June !J3 Is ........... 8 02 00 ............................... 

.... 
4 03 00 

LN I 4 03 00 

%:::I 4 03 50 
C 4 05 00 
CN 4 05 - 
F! 4 08 00 

.... .... .... 

I 

.... 5 30 00 
L .... 5 30 00 d .... 53000 
ME .... 6 30 00 

........ 1.. ............... 

F I 550 
..... ..... 

c i 5 
i 
I 

*Amplitude on instrnment. 

Colorado. Denver. Sacred Heart College. A. W. Foratall, S. J. 

Instrumpmt: Wlechert 80 kg., astatic, horizontal pendulum. 

Lat., 39- 40' 36" N.; long., 104' 56' 54" W. Elevation, 1,855 meters. 

er'lal valley, 

Hardly anything 

6 Earth uakeinIm- 

6 8al. 
4-5 P r e l i m  i n a r g  

h a s e s  very 
$oubtIul. 

broken h& 
WaVaS. 

............................... Earth uakeinIm- ............................... E l a l  Valley, 
12 ........ 851 ........ 
10 37 P r e l i m i n a r  

................. ....... ....... leoneithercom- 

........ ........ 
............................... ............................... 

E-W t 

................... ........ ........ gbsses not v d  
ponent. 

........I.. very small perid 
waves on N-8 
from 1Oh 301. to 

P, .... I 4 IO 011 
Par.-.. 4 11 19 
Z, .... 4 23 07 
LE .... 4 23 11 
FE .... 4 33 00 
FN .... 4 34 00. 

Pw-.. 5 08 12 
Pi'... 50924 
LEE .... 5 19 30 
Lw... 5 11) 31) 

52032 

3 30 00 Very small but d C  ........ 

--. ................... !... ........ ~m rial Valley, 

5 ........................ i ............................... ............................... ............................... 
............................... Im rial Valley, ............................... &. 

............................... a. 

............................... ............................... 
4 ........ 6 ........ 

L E  .... 21 48 00 ....................... I ........ Just visible on 
ME .... 2l 49 00 .......................... E-W-  v e r y  
F ..... 21 52 00 ....................... i:::::--j broken' and ir- I I l l  regular on N-6. 

2:::: 6 21 21 I 3 
FE .... 5 30 00 
FN ...., 5 35 00 1: 

2 ................ ............................. .............. :______. I  ........ 

District of Columbia. Washington. U. S. Weather Bureau. 
Lat., 38' 54' N.; long., 77' 03' W. Elevation, 21 meters. 

Instrument: Marvin (vertical pendulum), undamped. Mechanical registmtion. 

V Ta 
Instrummtsl constants.. 110 6 

23 

23 

..... 

.._.. 

2a 

see. 

....... ....... ....... ........ ... 

............................... ............................... ........................ Km. I p 

5001 ................ ............................... ............................... I .. ..... 
.... 

sf- 14 5s 47 
I, 

........ ...... ....... ............. 

P. .... 
S...... 
L... .. 
M..... 
C... .. 
F. .... 

6,240 ... .... 

H.m. 8. 
14 59 08 
15 11 18 
15 23 42 
15 27 30 
15 41 30 
16 50 18 

21 54 55 I ....... I 20 I ................ I :;:::I 23 30 00 I __.____! ........ I ........ I ........ 1 

-- 
1915. 

June 1 

0 

12 

!a 

23 

L., 

I".. 

..... 

I".. 

L.. 4 OB 54 ............... _____ .__ I  3,210I Origin io Im rial 
EN.. .. 4 14 53 ............................... valley, C~I? '::::I 4 16 10 1 7 I ....... 1 32 I ....... 1 Lon waves not 
F ..... 4 55 rn ............................... w&marlied. 

..... ..... P 221496 
L 22 22 4s 
&I...-. 222786 c. .... 22 39 12 
F ..... 231296 
L ..... 35630 
Y ..... 4 05 12 
F ..... 4 1 4 2 4  

pH.... 5 OB 07 ....................... 3,690 Long waves nut 
6 11 36 ............................... dlstinct. %.I::/ F ..... 65000 5 15 15 1 0 1 ._..-..I 32 1 .......I ............................... 

............................... ........................ ! 24 ....... 3002 ................ , ....................... ........I ............................... 

....... loor ................ ............................... 

............................... 

District of Columbia. Waahihm. Georgetown University. F. L. 
Tondorf, S. J. 

eE ..... 
F ..... 
Pg.... 
S ...... 
F ..... 

Lst., 3So 54' 25'' N.; long., 77O 01' 24" W. Elevation, 42.4 meters. Subsoil: Deea)nd 
diorite. 

Instrument: Wlechert, 200 Kg., astatic h o r h t a l  pendulums. 

6 33 00 ............................... Phases not dis- 

3 34 03 ....................... 6,750 Other phases not 
3 42 19 ............................... distinct. 
4 2 0 0 0  ............................... 

6 5 0 0 0  ............................... tinct. 

23 

.. Record lost from 
2lh to 2lh .... 

t.. 

ME-...! F, .... 2Z 03 06 1 21 I 11 1 ........I ........ 
2 23 00 ............................... LN irregular; no 

Fw.-- 22 35 00 ............................... decided maxl- 
mllm 

Hawaii. Honolulu. Magnetic Observatory. U. 5. Coast and Geodetic 
Survey. m7m. W. Merrymon. 

Lat.. 21. 111' 12" N.; long., 15V03' 48" W. Elevation, 16.2 meters. 
Instrument: Xllne seismograph of the Seismological Committee of the Britlsh Aamxls 

tion. 
InStrumental COIUtant.. 18.9 

To 

1915. I 
I--- lune 1 

I 

I I_.__. I 

4 I..... 
I 
I 

6 ..... I 
i- i 

0 I.__.. 
[ 
i 

i 
j_-- 

L ..... j ! ~ 3  43 54 I 24 I .... :.-.I ........ 1 ........I 
M ..... '234908 ....... 3M)c ................ 
F ..... 235513 ............................... 

eP .... 72054 
L ..... 72442 
Y ..... 72800 ....... c ..... 78342 
F ..... 7 65 00 ..... ........ 
L ..... I 8 4# 00 I ....... 1 ........ 1 ........I ........ 
Y ..... 8 5 8 3 0  ....... 1 W  ................ 
F ..... 90700 ............................... 
P ..... 
L ..... 
Y ..... ....... c ..... 20 19 12 
F ..... 204600 



L..... 
ME.... 
M,.... 
C...... 
F..... 

15 09 34 
15 10 42 
15 14 03 
15 18 00 
15 45 00 

3 
4 

22 

I 

I 

........ I ........ i ........ ........I ................. : ........................ 6 ....... 
L. .... 

C 
J!'?:::: 

ME .... 
M, .... 

21 47 05 
21 54 22 
21 54 45 
21 58 53 
23 15 00 
Z3 31 00 

EN---- 
Mg::: 
CN .... 
F.... .  

P,.-.. 

4 15 24 
4 15 53 
4 16 18 
4 17 00 
4 25 00 
5 11 54 

..... ..... P 
L 
M ..... 
C ..... 
F. .... 
P. .... 
L 
M 
C ..... 
F ..... 
..... ..... 

...... ...................... ........................ 15 41 30 -1.. 

....... ................ ................ 
I 

I 

1 
I 14 23 00 ....... 

14 39 48 .......I ........ ........ ........I 

' I  ...... 

....... ................ 

.. 

15 
Is-.% 

.............................. ........................ I Ir Km- 

i 
I ........ 

.............................. .............................. ..... 
..... 

P ..... 160807 
F... .. 16 14 47 

P ..... 2150 f 
L. .... n 58 10 

2 

2 
10 

10 

........................ ........ 

........................ Phases indistinct. I 50 38 

8 as ........ .............................. 
..... 

..... 

P ..... 4 0 2 3 3  
L... .. 4 07 46 
F.. ... 4 27 W 
P ..... 4 5 9 1 6  
L..... 5 0 1  21 
F..... 5 38 00 
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TABLE 2.-Instsunrmtal aeismoli&al reports, June, 19154ontinued. 

JUNE, 1915 

-- 
Maryland. Cheltenham, Magnetio Observatory. 'IT. S. Coast and 

Geodetic Survey. George Eartnell. 

I&., 35' 44' 00" N.; long., 76' 50'30" W'. Elevation, 71.6 metprs. 

Hawaii. Honolulu. Magnetic Obeervatory-Continued . 

H.m. a. Scc. ~r p Km. I 
I - - . - - . - - i  

21 47 36 
P ..... 121 43 30 ......................... ........ I ....................... n 53 00 .......................I ........ 
M: ..... a544 ....... 2,- ........ ........I 
c ..... 123 28 36 ....... ........I........ ........ ! 
F ..... I o a BB 1 ............... i 

Instrument: Two Boseh-Omori, 10 and 12 kg. 

V TQ 
lnstriimentd cmtants.. P ..... ........ 

L ..... 
M ....... c .... ....... ........ ....... 
F ..... 1 23 19 48 

! __ 

.... 

.... 

.... 

- 

1915. 
June 1 

6 

23 

23 

11 

11 

I4 

18 

B 

28 

a? 

as 

eP ..._! 3 52 12 ............................... 
F ...... 4 03 12 ...............I ................ 

I M __._., 3 59 12 1 ....... 1 1001 I ........ I ........ 1 
I 

._. 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

- 

....... ... 
F ..... 162506  
eL I .... i 3 4 9 0 0  .. ....., ........................ 
M F ..... i 3 5 4 2 4 1  ........ mi..... ... 1 ........ ..... 1 4 02 48 .......I ........................ 

4 
10 
12 

i j i i ........ ........ ........ od a few waves 

........ i 5 0 :  ........ ........I ................. I ?  0 P on Ic-mr. 

:.---.---I ........ ........ ........ 8 b ......I I::::::::! 

L ..... j 0 12 30 ............................... 
M ..... o ~ 3 o I . _ _ . _ _ _  ! 2 ~  ................ 

03000 ............................... $::::I o iocu l  ................................ i / /  
L ..... 
I ..... c ..... I 4 a5 00 

3 1.. ...... !. ....... 1.. ..... .! Nothing m E-W 
10 I :: i i except a few 
12 ...... so ......... I waves of P. 

...... ................ 
! 

L ..... 5 1 4 . N  ....... i ............. 
M ..... I 5 16 12 1 ....... 1 3oor 1 ..... :::/::::::::i c ..... 5 1 9 0 0  ............................... I 

8 I ........ i ........ I ......... ...... j ... .....I........,........ . 
I I 

Jlamchusetts. Cambridge. Harvard University Beisniogmphic Sta- 
tion. J. B. Woodworth. 

1~11.. 42' 22' 30'' N.: lmg., 71' OB' 59" W. Elevation, 5.4 meters. Foundation: (:lacla1 
sand over clay. 

Imtriimont: Two Boal-Omorl, 100 kg.. horizmtal penduhima (marhanlcal registra- 
tion,. 

Y TO e:1 
Instrumental cnnstmts..{t Zl 

~omlgandum.-This note in the REVIEW, February, 1915, shollld read as here. 

Kansas. Lawrence. University of Kansas. Department of Phyeics 
and Astronomy. F. E. Kester. 

Instrument: Wiechert. 
Lat., 38- 57' 3(y' N.: long., W 1 4 '  58" W. Elevation, 304.8 meters. 

-~ 
1915. j 

lime 1 ...... ....... ........ ........ 

.... 
........ 

...... 
.... ..... 

....... ................ ..... ....... ........ ................. 
01.. _.i ...... I.. ..... ........I.. .............. I P mid 8 lost in mi- 
PE? ... l 20 10 28 ............................... ./ 

F ..... a05000 ............................... i 

rrwlsrns. s,r ... m 33 54 ................................ 
I,, .... ........................ I 

..... ....................... ....................... 
.... .... ....... ... 21 47 53 

... 
.... ........ 

V TO e 
E 177 3.7 4.0 
N a05 3.7 % S  Instumentai constants. .{ 

- 
19l6. 

June 1 

1 

6 

23 

B 

88 

H .  m. (1. ..... P ..... 15 54 08 
S... ... 16 05 49 
L. .... 16 10 ? 

G j..... 
L waves lost B 

the P waves of 
another quake. I 

I.-- 

2 4  1. .......I.. ...... 1.. ......I Phssasindistinct. 
10 la I 27 ........ 

7 ..... 
Rceord FMn 

............................ I - i  1 - 1  
..... I P .... ; L... . 23 49 P 

ZsM89 
2 ........................ 
l!2 1 ........ 1 ........I ........ I 
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eSE? .. 
12:::: 
MZ..-. 
L 

ME F 

i,.. ... 
F ..... 

.... ..... 

eLN-.. 

MONTHLY W'EATECER REVIEW. 
TABLE 2.-Inskumcntal sei~nologiml reporb, JWZC, 19154ntinued. 

21 39 28 I. ... .__I. ..... __I_. ... ___I  5,800 I 
21 47 w ....... i ........ ................I 

21 47 34 1 g !  ........ 1 44 ........ j 
21 47 38 9l ................ , 
21 50 24 10 i 50 1 
22 12 00 1 .......I ................ ........................ 

I i 3 41 48 ...... ./. ....................... 
3 41 48 .............................. 
3 48 00 ....... i : ....................... 
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........................ I 
LE... . 4 10 00 .... ___ i_  
eP ,...I 4 04 s I ' i  ....................... Z,GO 

............. ...... LN .... I 4 1000 
F _....; 4 2 0 3 0  

.......I... 1.- 

....... I ........ 1 ........I ........ i 
eP, ... 
eP N... 

??-.:I: 
F. .... 

S *N.--- 

M; .... 

5 03 
5 03 

5 07 
5 os 
5 20 

5 0 6  oi 

I ....... 1 1.. .... ., 

I :-..... ... 75 .............. 

................ 485 ........................ ............................... ............................ ................ 
125 ........ 

L,.... 
LE.... 

F,.... 
ME .... 
Id,...- 

FW.-. 

5 34 28 
5 34 80 

5 34 45 
5 39 OS 
5 40 30 

5 34 39 

PE .... 
PN.... 
LE .... 
L,.... 
YE .... 
FE .... 
M,.... 

FN .... 

8 27 01 ....................... 145 Direction south- 
8 27 16 ............................... a t .  
8 27 16 ............................... 
8 27 31 ............................... 
8 27 31 ............... 1,250 ........ 
8 27 36 ....... 250 ................ 
S 28 01 ............................... 
8 28 28 ....... , ........................ 

.. H.m.6. See. 
P ..... ai 87 27 5 
S... . .  21 41 59 S 
L ..... '21 45 00 12 
K.. ... 21 46 OB 12 c. .... 21 58 00 11 
F.. ... 22 42 00 10 

~r 

350 

~r Km. 

im ........ 
........................ ...................... Y ........................ 
........................ ........................ 

, I I I 

Mkuri. Saint Louis. St. Logs  University. Geophysical Obsem- 
tory. J. R. Goesso, S. J. 

New York. Fordham. Fordham University. W. C. Repetti, S. J. 
Idat., 40- 51' 47" N.; long., no 53' 08'' W. Elevation, 23.9 meters. 

Instrument: \V&chert. 80 Kg. Lst., 38" 38' 15'' N . long RDO 13' 5s" W. Elovation, 1RD.4 meters. Fonnd3+n: 12 ieet 
of tough ciiy ovii limestone of Misslsslppi system, about 300 feet thick. . -  

To 
Instrumentd crmstants..{~ 

p p flm. ............................... ....... / ................ ........................ 
6 ........I ................ 

01 4s .............................. ............... i.-: ............. 

Instrument: IVieehort 80 kg. astatic, horlzantal pendulum. 
V To c:l 

. Instruluentalconstants.. SO 7 5:l -__________ ___ 
I I I 

. ._ 

11.. 

I?. . 

I*.. 

11,. 

11.. 

1915. 
June 1 

6 

a2 

23 

23 

....... 
.... 15 14 12 ............... 

........ ........ ........ i 
I 
i 

3-4 I..... ...... ...... ..... ........I.. Mlmwejsma on the 
I 

6 I _ _ _ _ _  
.... .... 

........ ........ 
..... I /  I 9 I ........................ 2,450! 

12? ....... i.. ..................... .: 

UO ....... ! ......................... 

00 I ....... I ........................ I 

00 I ....... i ........................ j 

12 9 I 1.1 ................ I ou \ ....... j .. ......,........I...____. i l  . Mi.-.l 23 01 00 1 21 1 ........ 1 140 1 ........I 
FE .... 23 12 00 ............................... 
F,.... 22 47 00 ............................... 
.... ........ ..... ............. ....... -1- Record &Ved al 

the calilornh 
earthquake but 
t i m e  m i r k s  
ialled to w o r d .  

I 
i New York. Bufialo. Canisius College. John A. Curtin, 8. 5 .  

Instrument: Wicrhcrt, SO Pg. horizontal. 
Lat., 4 2 O  53' 02" X.; long., 73" 32' 40" \i'. Elevation, 190.5 meters. Panama, Canal Zone. Balboa Heights. Isthmian Canal Commiwion. 

Instruments: Two Bosch-Omorla6 kg. 
v n  

Instrumental constants.. 8 20 

La t.. So 57' 39" N.; hg., 79' 33' 26" W. Elevation, -. 
1' To e:l 

Instrumental eonstants. - 7 5:l 
..... .. 

I 
... 

I 

m5. 
June 1 11.. 

src. p 1 p lim. 
2 /  ........ i ......... ...................... 
5 1 ................. ~ ........ 

........ ; ........ ! ........ .......I ........ ! 
....... ........ ........ ........ I 

....... ... 
15 ......... 

....... 

....... ....... 

Reported froin 
&SkL 

AI- 
. 
1915. 

Jime 0 PE... 14 
1, I'N... ,... /a 14 14 

%...I 14 
M ._./ 14 
.:.-.I 14 
FE.- .  14 
F,...I 15 

p Km. 
35 25 1,600 
35 30 
40 15 
40 15 
42 0.5 250 ........ 
4550 ....... 62 ................ 
5250 
10 0.5 ............................... I ....................... I ........ 

ar;. -.I 15 os UJ 
Mx .-., 15 l3 00 

e,.... I 15 17 00 
F,.... 15 23 00 
F,. .. .I 15 !% W 

c,.... 15 18 00 

i li ! XI,. Direction pmb 
ably southwat. 

3 1 I... 
I 

ci 11,. 

IE ..... 119 04 00 1 3 ! ........ ! ........ ........ This shock qas 
precsded by m- 
termittent earth i 1 i i tremmonE-W. 

i 
38 ! 111. 

........ ...... 

....... ..... ............... 

21 88 30 ....... ... ........ 
?I 47 30 ....... ........ 
21 48 30 ............... 

........ ................ .... ....... ........ .. 
eP.. .... ..... ...... Norecord on E-\?. 
M ........ 12 8 maslied by mi- 
C.. 
F.. .. ....... 

i 

i 6 11.. I 
Port.0 Rico. Vieques. Ma.gnetic Observatory. U. S. Coast and Geo- 

detic Survey. H. M. Pease. 

Instruments Two Bwch-Omori. 
Lat.. 18O 09' N.; long., 6 5 O  27' W. Elevation, 19.8 meters. I. .- 

L.. 

I,. . 

v l i  
E 10 21.4 
N 10 21.1 Instrumental constants. .{ 

eP ....I 5 0 8 0 0  M..... a 10 00 
C..... 5 11 30 
F... . .  5 11 00 

Not recorded on 

S inssked by nii- 
E-W. 

croseisms. 

P 

!27 

1915. 
June 6 ... 

....... ........ ........ 
1s I ........ ........ .......I ........ ........ 

' 

....... ....... ........ 

22 35 15 
ZL 36 10 

23 36 45 ..... 23 36 50 

29 h... L ..... 0 35 37 ............................... Felt by several 1 I Y ..... I 0 3 5  42 I ....... ............................... 1 IO 1 io 1 ........I people in vle. .... q=. F. 0 35 54 
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1915. . 
June 5 ...... 

0 ...... 
I 

MONTHLY WEATHER REVIEW. 
TABLE 2.-Instrununtul seismological reporb, June, 1915-Gontinued. 

H. m. a. 
LE .... 20 02 Lo 

a0 05 00 

e ...... 201533 
e...... 10 25 22 
F..... 20 30 00 

J m ,  1915 

~ c e .  
12 
22 

4 

24 
20 
10 
18 
16 

5 

5 

Vermont. IQorthfield. U. S. Weather Bureau. Wm. A. Shaw. 
Ut., 4I01(Y N.; long., 72* 41' W. Elevation, 258 meters. 
Instruments: Two Bwh-Omori. mechanical registration. r 1 p xm. ........................ ........................ 

........................ .............................. .............................. 

........................ 

........................ 

........................ 

........................ 

........................ 
.............................. 

................ 6s 810 
5 %  9 ........ 

V Ta 
E 10 15 
N 10 16 Instrumental constants. .{ 

I A. G... ep ,... I ~ S Z - I ~  I 
S, .... 14 58 48 2 .... 150702l 12 

10 10 30 16 
YE'--. 15 11 30 1 14 

p Em. ....................... 4,885 

........................ 
a0 ................ 
20 ................ 

............................... 

...... ....... % Other phases In- ....... 25 dlstinct. ..... 4 0 0 0 0  

(I 1 ...... 
I 
1 
I 

I 
I 

6 I ...... 

4 15 OB ....... I.. ..... Origin in southern ...... ... ........ I 125 ........ Cslllornln. ..... ........ 

eL ,... 20 38 02 
e h  ... a0 41 02 
LE..-- 20 42OO 
LE.-.. # ) 4 5 0 0  
LE... 2 0 5 3 0 0  
F..... 21 0000 

iP, ... 21 39 53 

I, ... ePN. . .( 5 06 40 ....................... 3.360 Orfgin in southern 
8 1  .... 5 11 48 ............................... Cnllfornis. 
hi, .... 5 14 32 12 ........ 125 ........ Record on E-W l i  F ..... 5 40 00 I I I I I  ............................... Verp faint. 

I L. .... 
I h.... 

.... 
..... 

Canada. Ottawa. Dominion Astronomical Observatory. Earthquake 
Station. Otto Klotz. 

Ut., 42' 23' W' N.; long., 75' 42' 57" W. Elevation, 83 meters. 
ln&rummts: Two Bosch photo phlc horizontal pendulums, one Splndlw (G Hog= 

130 vertioal seismograph. 
V Tm 

Instrumental constants. - 120 26 

22 01 00 

33 13 00 
22 1600 
3332 03 

a0 
l i  
16 
5 

14 
14 

6 
10 
18 

a0 
14 
12 

6 
11 
33 
22 
11 

3 

5 
10 

20-18 

........................ 

........................ i ........................ 

........................ ........................ ......,........I ........ : ........ 

........................ ........................ 

........................ 
.............................. 
............................... P 

E&. 
B mishap spot- 

i h t  on .............................. 
........................ 
........................ 
........................ 

.............................. 

...................... 7,210 
........................ ........................ ........................ 
....................... . I  I ........................ .............................. 

...................... 3,700 In southern Cali. 
........................ fornh. 

.............................. 
........ 5 ........ 

2 ............ 
........ ........I :::: .... .............. ..... 

e,.....' P 21 22 
L. .... 33 5004 

F. .... i Pa 06 00 

L,.... 125800 
LN.... i 2303 29 

;I ...... 
I 

i 

i 12 ...... 

1 ' 
33 ...... 

1 , 
I 

23 I ..__.. 

. 

i I ...... 
I 
: 

i .--_ - 

e ...... 12aSw 
eL ,... iaasoo 
LE.... 12 2800 
F..... ia 3500 

e, ..... 6 10 00 
..... 68300  

2::: :::: h.--- 6 5200 
F..... 7 00 00 

iP, ... 33458 
is ..... 3 43 38 
SRZ.. 3 51 02 
eLw.. 3 # 0 5  
eL ,... 3 5 5 0 0  
I. 400 w 
F..... 4 1500 

ePN?..I 4 10 14 
is ,.... 4 15 43 
8, ..... 4 16 00 

M,.... 4 17 24 
eL .... 4 18 03 
F..... 4 5500 

epN7.. 5 OB 

..... 

M,.... 4 16 58 

iaN,.... 5 12 19 
8, .... 5 12 36 
M,.... 5 13 34 
hi,...., 5 15 36 
eL ....I 5 1550 
F. . . . . I  5 55 00 

Canada. Ottawa. Dominion Astronomical Observatorg-Continued . 

eP *.. 
iP ..... 
PRW. 
S...... 

eL ,... 
LE.... 
L p  ... 

eLE ... 

H. m. a. 
14 5203 
14 52 07 
14 53 49 
14 58 38 
1s 04 08 
15 04 09 
1506 00 
15 0700 

1016. 
Jnw 1 

..... 21 48 19 

..... 

.__.. 

5 
36 
40 
as 
26 

20 
18 
12 
11 

a0 

a0 

6 
24-a9 

12 

. 1 L- ..... 22 38 00 
L..... 1 2 4 0 0  
P..... w 00 00 ' I  I ! 

i 

.............. ........I ........ 
................ I ........ ................ 

...... ................ I ......... 
........ ........I ........ i 

50 ................ I I 
........ ........I.. ...... ! 

................ I ........ 

........ 60 1 ........I 
...................... I::: ..... 1 

................ ...... i 
.............. ........I ........ j 

................ ....... , 

.................... ., 
I 

................ ........ 

...................... I----- . - -  ...................... ! . . . . . . . . I  



JUNE, 1915. 

....... 

Amplitude. 

H. m. 8. 
14 18 So 
14 19 30 

New York. Bufialo. Canisius College. John A. Curtin, 6. J. 
Lat.. 42.53' 02" N.; long., 78' 52' 40" W. Elevation, 190.5 meters. 

Instrument: Wiwhert 80 kg. horizontal. 

Instrumental constants.. 80 7 5:l 
V To r:l 

....... 

1,. .... 
iE..... 

ix..-.. 
iE..... 
F..... 

1915. 
Apr. 1 

2 

3 

!a 

23 

44-25 

Yay 1 

6 

140000  
14 m a, 

................. 

15 36 45 
15 36 45 

15 43 15 
1543 15 
154830  

- 
.... 

.... 

.... 

I... 

I... 

.... 
11.. 

n, . 

__ 

...... I 
18-pl 12.000+ ....... 8 , m  ....... 4 , m  

....... 4 , m  ....... 8op 

I-, I 
241 

........................ ................ ................ ................ ............................... ........................ ................................ ................ ................ ............................... ............................... ............................... I ....... ........I ....... ! ........................ .......I .......... 
................ 

3 
5 

30 

.............................. 
................ I '  8,97ti? ........................ .............................. ........ ciz ........ 

Earth tremors on ...... N-8. 

L1 .... 
L.. ... 
M ..... 
M ..... 
F ..... 

......I.. ..... _/. ... ..._I_. ..... - 1  Earth tremors on 

......I ........................ N-8. 

i 
9 25 54 ....... I ........................ 
9 29 30 ...... .!. ....................... 
9 3 1  06 .......I 10O, ................ 
9 35 18 . ......!........ ................ 
9 58 12 .......I ........................ 

Earth tremors per 
day snd nlght on 

........ ........ i N-8- 

25 ....................... 
15 ........................ 
10 ........................ 

...... I: ....... 62 

.............................. .............................. ! ...... I ........................ 

........ 

Earth tremors on 
E-W on 21th 

eP .... 
eS ..... 
L..... 
M. .... 
Y..... 
Y. .... 
c...... 
c...... 
c. ..... 
C...... 
F..... 

and 25th. 
E-W component 

not recorded; 
pen being re 
P M .  

5 1245 
5 2 3  45 
5 4 3  a, 
5 47 00 
5 5000 
5 53 a, 
5 58 00 
6 00 00 
ti 04 w 
6 31 UO 
6 4 8 0 0  

i ..I 2,340 i pen E-w corn- ... ................ / p o n e n t  n o t  
workmg prop  

15 ........ ........ erly. ........ ........ 

4 31 12 
440014 
4 44 24 
4 50 42 
4 53 54 
5 m 5 4  

Cauda. Toronto. Dominion Meteorological Service. 

clay. 
h t . ,  43" 40' 01" N.; long., i9O 23' 54" W. l~lev~%tiun, 113.7 meters. Subsoil: Smd au 

............................... 

....... 4 W  ................ 

............................... ............................... 

............................... ............................... 

lmtrument: Nilne horimntalpeutlulum. North. In the meridian. 
To 

Instrumental constant.. 15. Pillar deviation, 1 mm. swlng oIboom=O.X#". 
. ........ . . . . . . . . . . . . . . . . . . . .  -. - -. ....... -. 

eP.. .. 
e8 ..... 
L..... 
M..... 
c...... 

1915. I 
Apr. 2 ..... 

12 21 40 
12 23 50 
12 28 30 
12 28 00 
12 30 00 

I ~ . m .  1. sic. 
P ..... 602300.. 
L ..... 8 12 w ........ ................ 
Y ..... 6 I4 30 \:::::::I 2M)z I ................ ! i 
P ..... 2049061  ................................ I 
L ..... 21 00 54 I ....... ! ........................ I 
i L  ..... 21 OB 42 i ...... .i ........ ! ................ I 
iL  ..... 21 10 41 .......I ; ................ I 

F.. ... 21 45 48 ,. ...... :. ...... .!. .............. .' 

-.-..I 
I 

F ..... I I 1 9  4s I ....... I ........................ I 

N ..... 21 11 12 I ....... I"'%&'I ................ ' 

I 

3 4 5 5 4  
3 51 00 
3 5 5 0 6  
3 5 9 0 6  
4 05 4a 
4 08 48 
4 36 48 
4 47 30 

4 50 12 
5 03 08 
5 11 18 
5 27 42 

.... jP? .... 2 3 0 0 0 0 '  ....... I.... ..... I 1 ...... 23 05 24 i ....... I ........ I:::::::: ::::::::I 
I . F ..... 22 32 36 ....... ! ........ ................ i , L l6 15 30 l i 

I M ..... 22 06 42 ....... I loo+ I ................ 

: IL 16 16 1s . . . . . . . I  ........ (........ ........ 
; M..:::: 16 16 4s .......I ~ I W  i ................ ! 

! 

I F ..... 16 20 48 ....... i ........ I ........ ........I 

.... ..... ....... 

I 

............................... ............................... 

....... i,m ................ 

............................... 

............................... ............................... 

............................... 

............................... 

............................... ............................... 

....... 4 W  ................ ............................... 

L ..... I 18 35 44 ....... ~ w ........ j ......... 
i F.. ... 16 43 12 . ......I.. .............. ........ 

..... 14 41 12 ....... ........ ..... 14 51 54 ........ 
.... 15 35 45 ....... ........ ........ ...... 15 44 12 ....... ..... 

....... ........ 
15 52 42 .......I........ 

L... . .  160000  

6 OB 24 

6 21 36 
62254  ....... ................ 
6 1 5 m  

; ..... P ..... 4 0 1 3 0  ............................. : 
L ..... 4 18 48 .......I.. ..................... 

I F ..... 4 34 00 ............................... i 

I M .... 4 a3 a I ....... ~ - ' i w l  ....... 1 ........ i 

P mixed up wlth 

lug esahquah. 
t r a l l m o f m -  

Canada. Toronto. Dominion Meteorological Service-continued. 

....... 6aP 

sool 
1 :::::: 1 ................ 1 '  

1915. 
Apr. 30 

Yay 1 

1 

1 

1 

a 

3 

3 

0 

5 

(I ............................... ............................... ............................... ................ ............................... 
....... .I: : : : : : : : ................................ 

- 

... 

_.. 

... 

.... 

... 

... 

... 

.... 

.... 

.... 

.... 

L? .... 
L.. ... 
M ..... 
F 

P? .... 
3 ...... 
L ..... 
L ..... 
Y ..... 

..... 

I 
I""' 14 48 54 

14 52 36 ....... 3oor ........ I ........ 
15 17 00 I 

10 43 54 ............................... 
105000  ....................... I ........ 
11 04 12 ............... ........I.. ...... 
11 11 30 ................................. 
11 13 30 ....... 3002 ........ i ........ 

....................... : ........ P lOSt In leal d 
14 52 12 ..................... I '  ..i. ....... bratlcms. 

....................... ........ 
1 12 I..... 

I 

E m. a. 80% xm. 1 
pr L ..... .... 1 2 3 9  i 15 48 12 I ....... ....... 1 I... ! 50s ...I... !...I........ I ................ 
F ..... 3 03 24 ....... ~ ........................ 
1P ..... 
iP ..... 
s...... 
L. . . . .  
L..... 
M..... 
11. ..... 
M..... 
M..... 
1L. .... 
IL ..... 
C...... 
C...... 
M..... 
L... .. 
L..... 
L... .. 
i L  ..... 
L. .... 
L..... 
Ft... . 

I ........ m I ........ 1 7,100 I ......................... ........ 2 , m  ........ ........I 
....... j 2.- ................I 18 ! 1,300r ................ I -  ....... , 8 ,mP I ................ I 

I ....... j ........ I ........ I ........ I 

11 19 42 lW ........ ........ ........ 
P..... 
S...... 
L. .  ... 
M..... 
L..... 
F..... 
P. .... 
S...... 
L..... 
L. .... 
ad..... 
L. .... 
L..... 
F..... 
P..... 
L. .... 
L..... 
M..... 
P1 .... 
s...... 
iL ..... 
M..... 
F.. ... 
P ..... 12 04 48 ............................... 
L ..... 12 m ia ............................... 
M ..... I 123048  I l l l l  ....... 9M)s ................ 
P? .... 13 13 12 ............................... P mlred up with 
IL  ..... 13 ZY 43 ....... 100, ................ traiiersofpraad- 
F ..... I 14 OB 00 I I H I  ............................... ingquake. 

P..... 
S...... s...... 
IL ..... 
L..... 
L..... 
Id..... 
F..... 

12 17 30 
12 21 4s 
12 25 42 
12 29 !24 
12 29 48 
12 31 00 
12 31 45 
13 01 18 

* Tracn amplitude. 
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L ..... I 5 11 08 
L.. ...I 5 14 36 
M ..... 5 1024 
Y..... 5 20 36 
iL ..... 5 2 9 3 0  
Y ...... 5 31 00 
F ...... 5 45 06 
L.....! 0 31 24 
F ...... 0 564? 

L ..... $442 
F .....! I OS 45 

MONTHLY WEATHER REVIEW. 
TABLE X-Late sciamologieal reports. (Isbunun-n~nud. 

.............................. P and S uot re- ...... ./:.. ..... I ............... ....... 3o(yc ................ ....... 3w ................ 

....... 200, ................ ............................... 

....... W ................ ............................... 

....... 50* ................ ............................... 

............................... 

Sum, 1016 

P ..... 
L ..... 
Y ..... 
F 
P ..... 
8 ...... 
L ..... 
L ..... 
Y ..... 

..... 

y-- 
Canada. Toronto. Dominion Meteorological Servicdontinued. 

4 32 24 ................................ 
4 34 51 ............................... i 
436  54 ....... ................ : ............................... 5 16 24 I 
3 35 00 ............................... j 
33836 ............................... i 
34324 
3 47 24 
35154 ....... ...... 

-.-- 
I ,  I I I I 

29 

29 

1915. 
Hay 14 

..... 
---.. 

I 
L..... 
Y..... 
L ..... 7 35 12 ............................. ..... 8 0 6 0 6 1  ....... 1:: ...._.I ....... .I ........ I 

P ..... 
L 
F.. ... 
P ..... 
L ..... 
M ..... 
F ..... 

..... 

E. M.8. see. j p gm. 
7 13 001 ............................... 
7 I8 007 ............................... 
7 21 00 ...... -1.. ...................... 
7 3 3 0 6  ....... 3w ................ 7 30 18 ....... 1 ........................ 

i 
6 01 48 
6 07 42 50. ! 
6 39 06 ............................... I 

11 58 18 ............................... 1 
12 03 48 ....... m ................ j 
I2 32 18 ............................... ! I 

....... ........I ................. ....... ................ 

I1 56 18 ............................... i 

...... ..... ....... ........ ........ 
M ..... 13 30 12 ....... lW ..... 134024 

E. M.S. S a  p 
P ..... ol864 ..... 02024 
M ..... 02054 ....... 200+ 
F ..... 0 2 4 5 4  

P ..... 20 41 54 
L ..... 20 46 54 
Y ..... 205951 ....... 3o(yc 

21 26 24 

L I 

..... F 

18 ...... ..... 115 11 88 ....... 100s ................ P and S not re- 
iF ..... 11515411 ....... ! ....... ] ....... ] ....... ] corded. 

........ 

p h-m. ............................... ............................... ................ ............................... 
............................... ............................... ................ ............................... i ... P.. s ...... 

L ..... 
M ..... 
F ..... 

............... .............. 11 14 06 I.. 
112036 ............................... 
113336 ....... 500* ................ 
12 02 06 ............... 1 ................. 
11 21 06 ....... ........I ........ ........I 

Canada. Victoria, B. C. Dominion Meteorological Service. 

Lat., 48'24' N.; long., 123' 1Iy W. Elevation, 67.i meters. f4ub.miL Ra-k.  

Instrument: Yilne horizontal pendulum, North. In the meridian. 

To 
Instrumental constant.. 18. Pillar deviation: 1 mm. w i n g  of horn-0.51". 

....... 

........ 

....... 

19l5. 
Apr. 2 

............... I ................ i ................................ ............................... 
loo* ................. ................................ 

................................ ............................... 
300* ................. 
50* ................ i 

I 

............................... : 

3 

S...... 
L.... .  
Y..... 
F..... 9 

16 58 06 
17 00 36 
17 01 36 
17 0536 

aa F..... 
L..... 
F..... 
I,..... 
I. ..... 
Y..... 
F..... 
P . . . . .  
L..... 
M..... 
F. . . . .  
P . . . . .  
L... . .  
M..... 
F..... 

26 

28 

802 12 
13 4400 
13 46 00 
530 54 
5 35 42 
5 38 06 
5 44 42 
332842 
23 29 12 
33 29 42 
23 31 42 
6 48 18 
6 53 18 
6 53 48 
7 01 18 

30 

............................... ............................... ....... loo I 

............... I 

............... I 

- 
-.. 

, 
I 

................I 

................ : 

................ ! 
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